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 aisunam nakatpicnem halet aiD,umnahuT aman tubeynem nagned halacaB
ailum aham gnay halumnahuT nad ,halacaBharad lapmuges irad  ,  gnaY
 aisunam nakrajagnem aiD,anep nagned aisunam rajagnem  
ayniuhatekid kadit gnay apa  
lA :SQ( - 1 qalA’ - )5  
 ? nakatsud umak gnay hakanam gnay umnahut tamkin akaM  
rA :SQ( -  )31 namhaR  
“  nahadumek ada uti natilusek haduses aynhuggnuses akaM .”  
lA .S.Q( - hariysnI  : 5) 
,hallA aY  
 ,ukpudih nalaj idajnem nakridkat uakgne halet gnay utkaw aumes iulal uK
gnaro amasreb iulaluk ukhides ,ukaigahab -  nad tagnames atujes uk irebmem gnay gnar
anraw aggnih hitup ,matih ireb uakgne nad ,namalagnep -  malad hadni gnay anraw
 paites halla ay um napadahid dujusreb uk ,ukpudih nanalajrep  nakireb uakgnE ,
uka K  iapmas asib kutnu natapmese  .uknagnaujrep lawa gnujuhgnep iD  alageS  ijuP
.hallA ay uM igab  
..nimala’libborihalliludmahlA ..halliludmahlA ..halliludmahlA  
 nakhabmesuk ukrukuys dujuS umadapek   ahaM nan gnugA ahaM gnay nahuT  iggniT
 nan ahaM  ,gnayayneP ahaM nan lidA  umridkat sata  let ha   aisunam uka nakidaj uak
 gnay reb nad namireb ,umlireb ,rikipreb asaitnanes  napudihek inalajnem malad rabas
ggnep malas gnirireb tawalohs nanutnal atreS .ini  idajnem ,awij nad itah hagu
 halai gnarenep gnas adap uknaudnirek hunep nahabmesrep B  hallusaR adniga
 dammahuM malasaW ihiala’uhallallahS . 
lA nanutnaL -  malad tawalahs gnirireb hahitaf  malad aodreb ulales uk ,uktalohs
 hisakamiret atnimem kudnunem uk ,ukrukuys khabmesrepuk umadapek  ayrak na
kamaM nad apaP kutnu uklicek  gnajnapesid aodreb tuki ulales gnay ,atnicret u
tagnames haubes uka irebmem aynitneh kat atres uk nagnaujrep  ,nagnorod ,aod ,
nakitnagret kat gnay nanabrognep atres gnayas hisak nad tahesan ,  ,, apaP .,  . amaM  ..
licek itkub halamiret  uknagnaujrep odak iagabes ini   aumes salabmem kutnu
 alages naknabrognem salki nailak ukpudih imed umpudih malad ..umnanabrognep
 aggnih awayn hurapes gnaujreb rapal malad ,halel lanegnem apnat naasarep
s kana nakfaaM ..aynnalage amaM ,,apaP um .umnakhasuynem adnana ajas hisam ,  
apaP nad amaM ...  
t  adai  nasulutek nad gnayas hisak  niales icus gnilap gnay atnic  amaM  nad kapaP u  .
 suluteS  umitah aM  umnahara firaes , aP  nakridah umaoD  ,ukkutnu naahdirek
 um uhab ,uknalaj hapamem umtahesan  alages nakradnaynem uktapmet
uknauasirek d naped irah ujuneM,ukirid lukgnarem halet aod tiabes na   gnay ,harec iniK  
uka  hupmisreb  id  hagnet - hagnet  narasup  nailak  .  ,akaM haltubmas  idumkanauka
muicnemumkana ulud anamid tapmet utnip naped  umnagnat
halamiretnad  adnat nad atnic itkub iagabesuknahabmesrepraleg dujuwrebnalisahrebek
...ukitkab  
D malad uk dujus paitesi   ayares ..manebret aggnih tibret rajaf ialum utkaw amil
...mihaR ay namhaR ay hallA ay..”hadanem uknagnat   hisakamireT  sata halla ay
 um nizi alages et uak  uka naktapm alam audek aratnaid  utkaw paites gnay umtaki
 salhki ,,ukagajnem  ,,ukkididnem  
 suadrif agruys lapmites nasalab halnakireb hallA aY ,,kiab nagned ukgnibmibmem
tnan akerem halnakhuaj nad akerem kutnu  tagnes aynsanap irad i  
 ipa awah ..umakaren  
 
 nesod hisakamireT ukgnibmibmep  
I ub   areH ativoN  nad ubI  anaskO  ahara nad nagnibmib sata n nesod atres ayn -  uknesod
 sata hisakamiret  aumes  ukigab hakreb idajnem agomes nakireb uakgne gnay umli
tarihka nad ainud . 
 
tabahaS - … uktabahas  
u atak adaiT  hisak napac dnir nakgnidnasreb namet arap kutnu u - uk namet ..  
natabahasrep agomeS .…hisak amireT   ,tarihka nad ainud id idaba ini  atreS  uk
 nakpacu  halet gnay kahip aumes adapek hisak amiret  utnabmem idus aod nad  .
akub ,nagnanesek utaus halnakub naseskuseK n  utaus aynaH,naaggnabek utaus aguj






HISAK AMIRET NAPACU  
hutakarabawihallutamharawmukiala’umalassA  
nimala‘libbarihalliludmahlA  ,  adapek nakrutah silunep rukuys ijuP  hallA
ala’ataW uhanahbuS  gnayas hisak nad tamhar ,ainurak sata -  sata aggnihes ayN
nizi -  ludujreb gnay ispirks nakiaseleynem tapad silunep ayN “  tibiB nahubmutreP
( tiwaS apaleK g siealE sisneeniu  qcaJ .) d isasiliretS edoteM nagne   aideM nad
y hubmuT p adebreB gna  pahaT ada uN erP r yres ”.  malas atreseb tawalohS
 adnigab adapek nakharucret asaitnanes  hallullusaR malasaW ihiala’uhallallahS . 
erpA  gnukudnem halet gnay kahip aumes adapek nakiapmas silunep isais
 rihka iapmas lawa irad iretam nad lirom nagnukud ,a’od iulalem kiab
spirks naiaseleynep adapek nakiapmas silunep hisak amiret napacu ,ini i : 
.1   adirafruN ubI atres hannuK .mlA adnubI nad onopuS adnahayA adapeK
 ,ini gnarakes aggnih licek kajes kididnem nad husagnem halet gnay atnicret
,rabas asar hunep nagned a’odreb nad ahasureb asaitnanes atres   nad habat
 malad silunep nalisahrebek imed kididnem malad tagnames hunep
.iduts nakanaskalem  irT  kakak ukales hisgniN amhaR   tupul kat gnay
.silunep adapek a’od nad isavitom nakirebmem  
.2   adapeK  satlukaF nakeD ukales D .hP ,.cS.M ,.tP.S ,nawrE idE kapaB
 auteK ukales maZ nashkI airkuyS .rD kapaB nad nakanreteP nad nainatreP
.nainatreP igolonketorgA nasuruj idorP  
.3  ubI   sugilakes )AP( simedaka tahesanep ukales P.M ,.P.S ,anaskO
areH ativoN ubI nad II gnibmibmep , .M ,.P.S P  gnibmibmep ukales  gnay I
gnaulem ulales  ayas gnibmibmem kutnu aynnakubisek hagnetid utkaw nak
 iapmas nugnabmem gnay naras nad kitirk nakirebmem nad rabas nagned
.ini ispirks ayniaseles  
.4   ubI adapeK iS.M ,.P.S ,itnayrA anivrE   kapaB nad  ,.P.S ,dumhaM ramsuY
iS.M II ijugnep nad I ijugnep nesod ukales ,  nad iS.M ,ahialuZ itiS ubI atres
P.M ,.dP.S ,higaraS anabboR ubI   nakusam nakirebmem kaynab halet gnay




.5  namet adapeK -  igolonketorgA nagnaujrepes namet  natakgna 5102   kadit gnay
 atik agomes nad aynnagnukud sata hisak amireT .utasrep utas tubesid asib
.niimaA .seskus ulales aumes  
.6  nawak adapeK - kida nad nawak -  ialum utnabmem halet gnay natakgna kida
 rihka iapmas natamagnep ,namanat natawarep ,nahal halognem irad
 ,nawainruK iduB tutuP kutnu hisak amireT .naitilenep ,.P.S ,allihdaF sihduY  
,.P.S  ,amatarP nawaiteS idA  ,.P.S  hA ,irhcaF iglA  ,idisraM ,iaviR dam
,nihilsuM  ,.P.S   firA .M ,ohorguN oyteS ododiW ,namorrahuM bibaH
,otnayiluJ ,otnairbeF ,artupaS  idnaD  artupaS .ohorguN idnA nad ,  
.7  tabahas adapeK -  nad nakusam nakirebmem kaynab halet gnay tabahas
 kutnu hisak amireT .nagnukud S ,iratseL iceD dP. ,.  alehS ,ayidnanA aniW
,iratU  P.S d ,.  ,iduyhaW okE  ,.dP.S  ,haizuaF asinnA  ,.peK.S   ytkab idnaflI
,rabka  nagnuluP laniaZ ,onoyhaC ardnE ,.P.S ,  ,iradnuS arI ,naluW iwD
iras antaR itaR ,iradnuS irtiF ,iradnuS asinnA ,irasruN areV ,  ,.P.S   aniD
,irtivoN lsaS azi  A hallid  iriR ,atidamhaR irtiF ,hasinaP haipuS ,iwitruN uyA ,
norkuyS ,inayardnA itseR ,adnanairtiF ,hailamA i  ,.P.S   ,itairuZ ,akivlE .imsoR  
,uyhaW iwD avleD ,onoirtuS ,niplA ,otnasruM irbeF ,H oyriW iwD  ,.P.S  
,akirA saznA  ,.P.S  uZ nad ,uyA iadnaN ,siliW antaR .haysnairfeJ avl  
.8  as adapeK  aradu taked tabarek atres  saylI gnaba  ikibaH , ,.iS.S  k ,ivoN kaka  
nairaH temalS gnaba ot H.S ,   ,inadayluM gnaba  kakak ,allehS   atkO keda
iniaraggnA  .aikaZ keda nad  
odnem nad parahreb siluneP a’  nakukal atik halet gnay aumes agomes nak














RATNAGNEP ATAK  
  hallA adapek naktajnap silunep rukuys nad ijuP S  uhanahbu W ala’ata   sata
ainurak alages - aggnihes ayN   luduj nagned ispirks nakiaseleynem tapad silunep
“  tibiB nahubmutreP ( tiwaS apaleK g siealE sisneeniu  qcaJ .) d  edoteM nagne
isasiliretS  p adebreB gnay hubmuT aideM nad  pahaT ada uN erP r yres ”  .
 dammahuM ibaN adapek nakrutah silunep apul kat malas nad tawalahS
S uhallallah  ihiala’ W malasa  tapad atik uaileb tamhar takreb anam gnay ,
.ini nauhategnep umli nagned hunep gnay ainud nakasarem  
  siluneP  adapek hisak amiret nakpacugnem  ubI  P,M ,.P.S ,areH ativoN
nad I gnibmibmep nesod iagabes   P.M ,.P.S ,anaskO ubI iagabes   nesod
ad kujnutep ,nagnibmib nakirebmem kaynab halet gnay II gnibmibmep n  isavitom
 ispirks ayniaseles iapmas naker hurules adapeK .ini - naker   kaynab halet gnay
 malad utnabmem  ispirks naiaseleynep utas naktubes silunep tapad kadit gnay ,ini -
hisak amiret nakpacu silunep ,utasrep   irad nasalab naktapadnem agomes nad
 hallA uhanahbuS  ala’ataW  aumes atik naujamek kutnu   asam ipadahgnem malad
.itnan naped  
imed acabmep irad naras nad kitirk nakparahgnem tagnas siluneP  
 ispirks nasilunep naanrupmesek  agomeS .ini  ispirks taafnamreb ini   atik igab





 rebmevoN ,urabnakeP  102 9 
 
 










 NAHUBMUTREP   TIBIB  APALEK    TIWAS  ( sisneeniug siealE  ).qcaJ  
ISASILIRETS EDOTEM NAGNED   GNAY HUBMUT AIDEM NAD
 PAHAT ADAP ADEBREB YRESRUN ERP  
 
330128511( iniasuH irkiF M 30) 
 nad areH ativoN nagnibmib hawab iD anaskO  
IRASITNI  
 id naladna nanubekrep satidomok utas halas nakapurem tiwas apaleK
aisenodnI . U  tiwas apalek tibib nahubmutrep naklamitpognem kutn id   napahat  erp
yresrun , utas halas ayn  nagned  arac  nakanuggnem   gnay hubmut aidem  hadus
sid .isasiliret  kutnu naujutreb ini naitileneP  iuhategnem  p huragne   isasilirets edotem
hubmut aidem nad hanat  adebreb gnay   id tiwas apalek tibib nahubmutrep padahret
yresrun erp .  ini naitileneP halet  nakanaskalid   hcraeseR erutlucirgA NIU id
 misaK firayS natluS iregeN malsI satisrevinU )SDRAU( noitatS tnempoeleveD
uaiR   ,9102 iraurbeF iapmas 8102 rebotkO nalub adap nem  nagnacnaR nakanugg
pakgneL kacA  f agned lairotka f ,naukalrep rotkaf 2 n rep rotka  utiay amat  isasilirets
hanat  rotkaf nad  hubmut aidem utiay audek . aP  halada itamaid gnay retemar
alumulp gnajnap  nad nuad rabel ,nuad gnajnap ,gnatab retemaid ,namanat iggnit ,
.nuad halmuj   naitilenep lisaH  naktapadid  aidem nad hanat isasilirets edotem
breb gnay hubmut  atayn huragnepreb kadit iskaretni lisah nakirebmem ade
 huragnepreb hanat isasilirets edotem ,natamagnep retemarap hurules padahret
 nad III ek uggnim alumulp gnajnap natamagnep retemarap padahret atayn tagnas
ad gnajnap ,gnatab retemaid ,namanat iggnit ,VI u  .nuad halmuj nad nuad rabel ,n
M  natamagnep retemarap padahret atayn tagnas huragnepreb adebreb hubmut aide
.nuad gnajnap nad gnatab retemaid ,namanat iggnit ,VI uggnim alumulp gnajnap  
 halada ini naitilenep irad nalupmiseK  aratna iskaretni tapadret kadit ek  aud
naukalrep  ,  hubmut aidem nad narakabmep isasilirets  lios pot  makes gnara +
.kiabret lisah nakapurem  
 














LIO MLAP FO HTWORG  ).qcaJ sisneeniug siealE(   HTIW
DOHTEM NOITAZILIRETS  TNEREFFID DNA  
 NI AIDEM GNIWORG EGATS YRESRUN ERP  
 
)03330128511( iniasuH irkiF M  
 dna areH ativoN yb deisivrepuS anaskO  
TCARTSBA  
aisenodnI ni seitidommoc noitatnalp yatsniam eht fo eno si lio mlaP .  ezimitpo oT
 gnisu yb si meht fo eno ,egats yresrun erp eht ni sgnildees mlap lio fo htworg eht
 lios tnereffid fo tceffe eht enimreted ot smia yduts sihT .aidem gniworg dezilirets
 sgnildees mlap lio fo htworg eht no aidem gniworg dna sdohtem noitazilirets  ni
yresrun erp .  hcraeseR erutlucirgA NIU ta detcudnoc saw hcraeser sihT
 )SDRAU( noitatS tnempoleveD  misaK firayS natluS fo ytisrevinU etatS cimalsI
uaiR  9102 yraurbeF ot 8102 rebotcO ni  dezimodnar yletelpmoc lairotcaf gnisu ,
srotcaf tnemtaert 2 htiw ngised  dnoces eht dna noitazilirets lios si rotcaf tsrif eht ,
aidem htworg si rotcaf .  tnalp ,htgnel alumulp erew devresbo sretemarap ehT
sevael fo rebmun dna htdiw fael ,htgnel fael ,retemaid mets ,thgieh .  stluser ehT
lirets lios fo sdohtem tnereffid taht dewohs  evag aidem htworg dna noitazi
 eht ,sretemarap noitavresbo lla no tceffe tnacifingis on dah taht stluser noitcaretni
 noitavresbo eht no tceffe tnacifingis yrev a dah noitazilirets lios fo dohtem
d mets ,thgieh tnalp ,VI dna III shtgnel alumulp fo sretemarap  ,htgnel fael ,retemai
sevael fo rebmun dna htdiw fael .  tnacifingis yrev a dah aidem htworg tnereffiD
 ,thgieh tnalp ,htgnel alumulp VI keew fo noitavresbo fo sretemarap eht no tceffe
htgnel fael dna retemaid mets .  ereht taht si yduts siht fo noisulcnoc ehT  on si
 lios pot dna noitazilirets noitsubmoc ,stnemtaert owt eht neewteb noitcaretni
.tluser tseb eht si laocrahc ksuh + aidem htworg  
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.I  NAULUHADNEP  
.1.1  gnakaleB rataL  
( tiwas apaleK  sisneeniug siealE  satidomok utas halas nakapurem ).qcaJ
 irad utas halas halada tiwas apalek sinsibirgA .aisenodnI id naladna nanubekrep
 tikides m gnay irtsudni I fititepmok naluggnuek nakapure  gniasreb kutnu aisenodn
 tiwas kaynim idajnem haloid tapad tiwas apaleK .)7002 ,nahaP( labolg takgnit id
 iagabes lanekid gnay  liO mlaP edurC  nad )OPC(  liO lenreK mlaP .)OKP(  
isenodnI id )OKP( nad )OPC( iskudorP  nakifingis gnay natakgninep imalagnem a
 natakgninep imalagnem 5102 nuhat adap OPC iskudorP .rihkaret nuhat amil adap
 OKP iskudorp nad 0102 nuhat adap not 021.859.12 irad not 603.482.13 idajnem
 not 426.193.4 irad not 168.652.6 idajnem natakgninep imalagnem  nuhat adap
 kadit tiwas apalek kaynim iskudorp halmuj natakgnineP .)5102 ,nubnejriD( 0102
.ada gnay nanubekrep laera saul natakgninep irad sapelret  nanubekrep laera latoT
 nagned ah 776.703.21 halada 7102 nuhat nagned iapmas aisenodnI id tiwas apalek
rp latot  iskudorp latot ialin nad emulov nagned SBT not 483.953.53 rasebes iskudo
turutreb -  nuhat adap 000.890.672.1 DSU nad SBT not 491.621.1 rasebes turut
.)7102 ,nanubekreP laredneJ tarotkeriD( 6102  
 nakbabeynem tiwas apalek nanubekrep laera saul natakgnineP
repid .raseb halmuj malad tiwas apalek tibib naaidesretek aynnakul   utas halaS
naahasugnep malad amatu halasam   naadagnep halada tiwas apalek nanubekrep
gnay tibib  takgnit nakutnenem tagnas tibib anerak satilaukreb  sativitkudorp  
)4102 ,kkd tajdarduS(  gnay tibiB . kiteneg araces niales satilaukreb   ,luggnu
 surah aynkisif nahubmutrep lamron   gnay tiwas apalek tibib airetirK .tahes nad
 hubmut nuad hapelep ,tipmes kadit nuad ,lamron aynnahubmutrep utiay kiab
kadit atres tapar ulalret kadit nuad kana ,akubmem uata rabelem  ( kednep idaH  ,
.)4002   ,tiwas apalek namanat adaP p  uata pahat utas nakukalid tapad natibibme
 natibibmep nagned utiay ,tapet hibel gnadnapid pahat aud natibibmeP .pahat aud
( lawa  )yresrun erP ( amatu natibibmep nad yresrun niaM  nad ojrakeosnugnaM( )
 ,nugnameS .)8002  
 utnenep idajnem gnay lah aparebeb adA  naklamitpognem kutnu
 nahubmutrep  napahat adap manatid naka gnay tiwas apalek tibib yresrun erp  ,




pmem kiab gnay hubmut aidem )9002( inaH  utiay amatu isgnuf tapme iaynu
 tapmet nad nakaideynem ,narakarep aidem adap arah rusnu irebmem
 tapmet iagabes nad raka isaripser kutnu aradu nakaideynem ,ria nagnupmanep
hubmutrep  .namanat na  natibibmep malad nakanugid gnires gnay aynmumu adaP
 tiwas apalek  nasipal hanat utiay  halo ( pot  lios .rubus gnay )   haread adap numaN
 hanat utnetret  pot lios   iagabes nakanugid kutnu tarays ihunemem hisam gnay
naktapadid tilus hubmut aidem suret araces aynnaanuggnep nakanerakid ini lah , -
surenem  nakulrepid uti babes helO . kucnem tapad gnay nial fitanretla  uata ipu
 rubus hanat narep nakitnaggnem  hubmut aidem iagabes  adap kayal gnay
natibibmep  tiwas apalek .  hadum aynkiabes ,fitanretla hubmut aidem itnaggneP
ret fitisop huragnep nakirebmem atres ,harum fitaler aynagrah ,tapadid  padah
ahubmutrep n  naktaafnamid tapad gnay fitanretla hubmut aidem aparebeB .tibib
ibibmep kutnu  tapad gnay makes gnara nad risap itrepes tiwas apalek namanat nat
 hanat nagned isanibmok nahab idajnem .lios pot   makes gnara nad risap aideM
utas halas nakapurem   hadum nad kaynab aynnaaidesretek gnay aidem sinej
.harum fitaler gnay aynagrah atres iapmujid  
ritub halada risaP  irad licek hibel gnay hanat   irad lasareb aguj likirek
talubek :aynkutneb akenareb gnay nautab nahacep -  .gnipekreb tudusreb ,natalub
aaidesreteK  nad nagniregnep nakbabeynem irop malad nahibelreb gnay aradu n
.)5002 ,rukuyS( tapec nalajreb kinagro nahab isadisko  irop ikilimem risaP -  irop
 ,napaugnep sesorp anerak gnirek tapec nad ria isiret hadum gnay raseb narukureb
 uti niales  naktapadid hadum risap  ,uti anerak helO .harum fitaler aynagrah nad
 hanat nagned isanibmok aidem iagabes nakanugid tapad risap lios pot   iagabes
.hubmut aidem  
sinej nakapurem gnarA -  iagabreb irad lasareb gnay kinagro nahab sinej
 .rebmus K  aimik nad kisif tafis ikiabrepmem tapad halada rakab makes naluggnue
 itapmetid kaynab gnilap makes gnara isisopmoK .namanat ignudnilem atres ,hanat
 helo OiS 2 eF halada nial nenopmoK .%13 kaynabes C nad %25 utiay 2 O , 3 K , 2  ,O
halmuj malad uC nad ,OnM OaC ,OgM  italer licek f  (  nahabmaneP .)3102 ,aitsuG
 aidem adap idap makes gnara  lios pot  padahret fitisop huragnep ikilimem
 naktakgninem tapad makes gnara nahabmaneP .namanat nahubmutrep




 hanat aidem anerak idajret tubesret laH .%72,77 nad ,%52,65 ,%85,32 ,%79,61
 kiab aggnihes aidem satisorop ikiabrepmem tapad makes gnara habmatid gnay
 upmam makes gnara ,hanat nababmelek naknahatrepmem nad raka isaripser kutnu
hibel gnay snopser nakirebmem   tareb nupuam namanat hasab tareb padahret kiab
 gnirek )5102 ,raifaK & nawarI( namanat  .  makes gnara aidem ,uti anerak helO
 nahabmat aidem iagabes nakanugid tapad lios pot   habmanem tapad gnay
.hubmut aidem adap arah rusnu naaidesretek  
 naktapadnem kutnU ek natibibmep malad kiab gnay hubmut aidem  apal
id tiwas alas ,hubmut aidem padahret susuhk naukalrep aynada nakulrep  aynutas h
isasilirets edotem nagned utiay   naukalrep ,)9002( inayhaC turuneM .hanat
 gnay naitilenep iagabreb naanaskalep malad nakulrepid kaltum hanat isasilirets
 apnat utnetret emsinagroorkim isalukoni huragnep iuhategnem kutnu naujutreb
 .suonegidni emsinagroorkim huragnep ada  isasilirets edoteM  ,aud sata nakadebid
s ,aimik nega nakanuggnem gnay aimik edotem utiay mik nega utas hala i  gnay a
 halada hanat isasilirets kutnu nakanugid tapad  fitka nahab nagned adisignuf
temozad  gnay gnirek sanap itrepes kisif edotem nagned naidumeK .  tapad
agned nakukalid adap narakabmep arac n  .hanat  
 aidem nakataynem nobaj iames pudih esatnesrep padahret naabocrep lisaH
 aratna isanibmok nagned lios pot   naabocrep tinu nakapurem makes gnara nagned
 adap makes gnara nahabmaneP .kiabret pudih esatnesrep naklisahgnem gnay
 aidem t nahubmutrep padahret atayn huragnep nakirebmem hubmut  iames iggni
.)0102 ,otnayirpuS( nobaj  
 naitilenep lisaH 5002( adiuZ ,)   hubmut aidem isasilirets naukalrep
 nakbabesid ini laH .nuad halmuj padahret atayn kadit gnay huragnep nakirebmem
namanat rumu anerak   gnurednec lucnum gnay nuad aggnihes adum ulalret gnay
 padahret atayn gnay huragnep nakkujnunem numan ,aynhalmuj kaynab amas
 id tiwas apalek natibibmep adap gnatab retemaid nad namanat iggnit n erp ur es ry. 
et silunep ,sataid naiaru nakrasadreB hal   nakukalem  gnay naitilenep
 ludujreb “ ( tiwaS apaleK tibiB nahubmutreP sisneeniug siealE  qcaJ .  nagneD )






.2.1  naitileneP naujuT  
  irad naujuT halada ini naitilenep  : 
.1  p iuhategneM huragne  iskaretni   hubmut aidem nad hanat isasilirets edotem
 adebreb  id tiwas apalek tibib nahubmutrep padahret  erp nur yres . 
.2  naktapadneM   edotem isasilirets  kiabret gnay hanat   nahubmutrep padahret
 id tiwas apalek tibib erp  nur yres . 
.3  naktapadneM   gnay hubmut aidem kiabret   tibib nahubmutrep padahret
 id tiwas apalek  erp nur yres . 
 
.3.1  naitileneP taafnaM  
 ini naitilenep irad taafnaM tukireb iagabes halada aynaratnaid  : 
.1   iagabes nakanugid tapad gnay hubmut aidem iagabreb iuhategneM
 pahat tiwas apalek natibibmep id nial fitanretla erp  nur yres . 
.2   hanat isasilirets edotem gnatnet narabmag nad isamrofni nakirebmeM
.hubmut aidem iagabreb  
.3   aidem iagabreb hanat isasilirets edotem taafnam nauhategnep nakirebmeM
 hubmut  id tiwas apalek tibib nahubmutrep padahret  erp nur yres . 
 
.4.1  sisetopiH  
 sisetopiH d : tukireb iagabes halada aynaratnaid ini naitilenep ira  
.1  iskaretni tapadreT   hubmut aidem nad hanat isasilirets edotem  padahret
 id tiwas apalek tibib nahubmutrep  erp nur yres . 
.2  edotem naanuggneP  isasilirets  hanat   huragnepreb hubmut aidem iagabreb
 id tiwas apalek tibib nahubmutrep padahret  erp nur yres . 
.3  naanuggneP   padahret huragnepreb adebreb gnay hubmut aidem











.II  AKATSUP NAUAJNIT  
.1.2  tiwaS apaleK namanaT hubmuT tarayS  
 ,rotkaf kaynab helo ihuragnepid tiwas apalek iskudorp nad nahubmutreP
 uti tiwas apalek namanat irad nupuam raul irad rotkaf kiab rotkaF .iridnes -  rotkaf
 nad ,siteneg ,nagnukgnil rotkaf idajnem nakadebid tapad aynrasad adap tubesret
 iskudorp sesorp nad nahubmutrep gnajnunem malaD .simonorga sinket rotkaf
 amas utas ihuragnepmem gnilas nad tiakret gnilas tubesret rotkaf ,tiwas apalek
al  rotkaf nakparahid ,lamiskam gnay tiwas apalek iskudorp iapacnem kutnU .ni
lamitpo naadaek malad ulales tubesret  ( nahaP ,  .)2102 rotkaF -  gnay rotkaf
 ihuragnepmem  nahubmutrep :itupilem tiwas apalek  
 
.1.1.2  rotkaF  milkI  
  tiwas apalek ,)6002( ajajdimayteS turuneM  haread namanat kusamret
ad aynmumu gnay siport 021 aratna haread id hubmut tap º  aratU gnatniL
021  gnay ayahac satisnetni nakhutubmem tiwas apalek namanaT .nataleS gnatniLº
 isidnok adap ilaucek ,sisetnisotof nakukalem kutnu iggnit pukuc elinevuj   id erp  
resrun y. 
 5 utiay tiwas apalek nakulrepid gnay naraniynep gnajnaP -  irah/maj 7
 nanubekrep id tiwas apalek namanaT .%08 aradu nababmelek isidnok nagned
42 uhus narasik adap kiab nagned hubmut tapad laisremok -  namanaT ,Cº 82
atikes najuh haruc nakulremem tiwas apalek 0002 r -  atarem gnay mm 0052
 naiggniteK .atayn gnay )ria ticifed ( gnirek najuh aynada apnat nuhat gnajnapes
al naakumrep sataek 0 rasikreb mumitpo gnay tu - m 005  gnay nigna natapeceK .lpd
6 kiab -  tiwas apalek nakubreynep utnabmem kutnu kiab tagnas maj/mk 7
( ena ilyhpom .)8002 ,nahaP( )  
 
.2.1.2  kifadE rotkaF  
 namanat ,nahal apnaT .adareb namanat tapmet sirtkam halada nahaL
 nahaL .laisremok araces nakahasu id kutnu simonoke naka kadit tiwas apalek
nagnukgnil utiay ,rotkaf 3 adap ucagnem surah tiwas apalek kutnu lamitpo gnay  ,




 ayngnitnep halada naknaketid ulrep gnay lah )8002( okranuS turuneM
 otnawsiK .kinagro nahab nad ria naaidesretek nimajnem kutnu hanat sinej la te  .
anat sinej aparebeb naktubeynem )8002(  aratna tiwas apalek imanatid tapad gnay h
 nial ubaleK kifromordiH ,losotaL ,kilosdoP  nad ,)KH(   laivullA uata  
losogeR  )Hp( namasamek tajareD .mc 08 halada laedi gnay hanat labet muloS.
 apaleK .hanat malad arah rusnu nagnabmiesek nad naaidesretek nakutnenem  tiwas
 4 rasikreb hanat Hp isidnok adap hubmut tapad –  5 Hp adap lamitpo nad 5.6 –  5.5
.)2991 ,sibuL(  atar tiwas apalek namanat nakulrepid gnay mumitpo najuh haruC -
 nuhat gnajnapes atarem isubirtsid nagned nuhat/mm 005.2 iapmas 000.2 atar
ub apnat  gnirek nal .nagnajnapekreb gnay  
 
.2.2   sateiraV tiwaS apaleK kitsiretkaraK   tahiraM P X D  
 sateirav tiwas apalek namanaT  tahiraM  aratna nagnalisrep  D aru  nagned  
P arefis   iskudorp ,iggnit gnay rugaj nahubmutrep nagned naluggnuek ikilimem
tagnas kaynim nemedner  ,iggnit nadnat   iagabrebid manatid tapad nad ,iggnit
 atarer ,nuhat/nohop/nadnat 31 utiay ini sateirav nadnat halmuj atarer kutnU.laera
 ,sibuL( nuhat/ah/not 33 rages haub nadnat isnetop ,gk 2,91 utiay nadnat tareb
.)8002  
 
.3.2  hubmuT aideM   natibibmeP  
 )5002( nazivoN turuneM  nakataynem )6002( itayraH nad hisasoK malad
 rusnu irebmem utiay amatu isgnuf tapme iaynupmem kiab gnay aidem awhab
 ,ria nagnupmanep tapmet nad ria nakaideynem ,narakarep aidem iagabes nad arah
ubmut tapmet iagabes nad raka isaripser kutnu aradu nakaideynem .namanat aynh . 
 nial aratna nataraysrep ikilimem surah kiab gnay aidem malad )5991(kkd namtraH
 kadit ,kiab gnay isaniard nad isarea ikilimem ,nababmelek agajnem upmam
 aparebeB .tikaynep nad amah irad sabeb atres iggnit gnay satinilas ikilimem
y hubmut aidem  hanat utiay nial aratna nakanugid tapad gna pot  lios  nad ,risap ,
 aynnaanuggnep ragA .makes gnara  hibel  ayaib tamehgnem tapad atres fitkefe







.1.3.2   halO nasipaL ( oT lios p ) 
 hanaT t  lios po  nasipal halada  gnudnagnem aynasaib gnay sataret hanat
kilimem nad ,rubus ,paleg anrawreb nad kinagro nahab 02 iapmas nalabetek i   .mc
( sata naigab hanat nasipal )0102( onoyirahuS turuneM lios pot  iaynupmem )
ad rubus gnay hanat nasipal nakapurem gnay mc 02 ratikes namaladek  n
 naakumrep irad hanat nasipal aynlabet nakapurem )mulos( hanat namaladek
.aynsubmenem tapad kadit namanat narakarep anamid nasipal utaus iapmas  
 
.2.3.2  risaP  
 nagnudnak nad hadner tagnas gnay nababmelek satisapak ikilimem risaP
irop ikilimem risaP .)5002 ,muruA( hadner arah - irop( raseb narukureb irop -  irop
 sesorp helo gnirek tapec nad ria isiret hadum idajnem risap akam )orkam
iroP .napaugnep – ibel gnay risap irop  hadum tail hanat nakgnidnabid kaynab h
 netsisnok nad napaugnep sesorp anerak gnirek alup tapec nad hasab idajnem
 hadum aggnihes licek tagnas risap )nahasimep sesorp padahret lekitrap nanahatek(
s risap naanuggnep uti anerak helo nigna nad ria helo sikikret  manat aidem iagabe
 nial nahab nagned nakisanibmokid alib kiab hibel huaj .)4991 ,aniD(   nad isehoK
 aggnihes licek tagnas risap )nahasimep sesorp padahret nanahatek( isnetsisnok
 hibel risap aidem ,naikimed nagneD .nigna uata ria helo sikikret hadum
khutubmem  gnay tubesret laH .fisnetni hibel gnay nakupumep nad nariagnep na
 laggnut araces manat aidem iagabes nakanugid gnaraj risap nakbabeynem
.)0102 ,raunaY(   risap kiab gnay hubmut aidem naktapadnem kutnu uti irad akaM
nakisanibmokid naka  nagned   sata nasipal hanat )lios pot( . 
 
.3.3.2  makeS gnarA  
 kiab gnay manat aidem utas halas )7002( idnansuR nad anilraM turuneM
 kadit ,kiab gnay isarea nad esaniard ikilimem ,nagnir anerak makes gnara halada
iaynupmem ,marag natural uata arah gnudnagnem ,Hp ihuragnepmem   satisapak
 .harum aynagrah atres ,ria pareynem  kadit ,saulem halet makes nataafnameP
 nakidajid tapad aguj ayngnara ipatet rakab nahab igrene rebmus iagabes aynah
tafis nakiabrep( hanat hanebmep nahab iagabes -  ayapu malad )hanat tafis
 nad nahal isatilibaher  tapad aguj gnarA .namanat nahubmutrep ikiabrepmem




gnisam makes gnara adap K ,P ,N arah rusnu nagnudnak )1102( -  halada gnisam
.%4.7 ria radak adap ,%80.0 nad ,%70.0 ,%94.0  makes gnarA   isgnufreb aguj
 namanat nakanugid tapad gnay )arah nahibelek akitek( arah takignep iagabes
 nahutubek iauses nahalrep araces sapelid arah ,arah nagnarukek akitek
/namanat  esaeler wols  itayaramoK( te . .la .)3002   aidem naktapadnem kutnU
 naka makes gnara akam aynnaanuggnep malad neisefe hibel gnay hubmut
 sata nasipal hanat nagned nakisanibmokid lios pot( .)  
 
.4.2  hubmuT aideM isasiliretS  
 lirets aynnakidajnem tapad awabmep nahab uata hanat nakliretsneM
ets uata aynhunepes  .nakgnalihid tapad aborkim aumes kadit anerak naigabes lir
 ayahabreb aborkim hunubmem kutnu naigabes isasilirets nakhutubid aynasaiB
 iroet naigabeS .isalupop nahurulesek hunubmem kadit ipatet ignuf negotap uata
apad naigabes isasilirets tabika naksalejnem t .hanat narubusek naktakgninem  
 ,muirotarobal id naajrekep kutnu nakhutubid ilakgnires isasilirets sesorP
 nad ,niarts nainrumek naijugnep kutnu utiay aborkim inrum rutluk nahubmutrep
.)3991 ,omoteoidaH( muirotarobal natalarep naarahilemep  isasilirets edoteM  
utiay uad sata nakadebid tapad  isasilirets edotem aynlasim ,kisif edotem )1( :
 nad nanaketreb pau /falkotua( babmel sanap naanuggnep itupilem ,sanap nagned
 nad sanap aradu /nevo( gnirek sanap naanuggnep nad ,)gnusgnal pau
iay ,aimik edotem )2( ;)narakabmep nega nakanuggnem nagned ut -  ,aimik nega
 aynlasim adimorb litem  nad , adihedlamrof  nagidaM(  kkd . 002 , 2 .)  
 aggnihes ,akisif edotem gnidnabid fitkeles hibel tapad aimik isasiliretS
 ,adisirops ,adisiretkab iagabes kadnitreb gnay aimik isnatsbus iagabreb lanekid
 nagidaM( adisignuf nad adisuriv 2002 ,kkd  tapad gnay amik nega utas halaS .)
isasilirets kutnu nakanugid   fitka nahab nagned rg 89 dimasaB halada hanat
temozad  .  
 aidem adap narakabmep arac nagned nakukalid tapad gnirek isasiliertS
kisif tafis padahret huragnepreb tagnas narakabmep isasilirets ,hubmut ,  nad aimik







.1.4.2   isasiliretS temozaD  
 isasiliretS d temoza  halada  nakanuggnem isasilirets  aimik nahab   nagned
 fitka nahab d temoza   isgnufreb gnay kutnu   emsinagroorkim isalupop nakenem
hanat maladid   ,sag isadarged iulalem namanat nahubmutrep tabmahgnem gnay
temozad   ,natibibmep itrepes tapmet iagabrebid hanat isasilirets iagabes nakanugid
 .hanat top nad frut  temozaD  fitanretla iagabes nakanugid adimorb litem   gnay
iggnit fitaler aynagrah ,  temozad purem  iagabes isgnufreb gnay nagimuf naka
 sag naklisahgnem tapad gnay ,adisitamen nad adisignuf ,adisibreh  litem
etanycoihtosi   kutnu iadamem gnay hanat nababmelek isidnok nagned )CTIM(
.hanat isasilirets  
roorkim isalupop nakenem agudid temozaD nagned isasiliretS  emsinag
 isatsefni numaN .nakigurem gnay nupuam nakgnutnugnem gnay kiab ,hanat
 aynhadner naktabikagnem isasiliretsid gnay aidem adap namanat adap iretkab
 .)6991 ,kkd initnasirK( nial gnay hanat emsinagroorkim nagned isitepmok  
 
.2.4.2  narakabmeP isasiliretS  
sesorp utaus nakapurem narakabmeP   anerak idajret gnay aimik nad akisif
isanibmok  uata nemele nad negisko aratna tapec tagnas gnay   aimik narupmac
nasapelem gnay  sanap   ikfiR( la te .)8002 ,   inayhaC naitilenep lisah turuneM
aukalrep awhab naktahilrepmem )9002(  naktakgninem narakabmep isasilirets n
 Hp ialin atayn tagnas  adap  .hanat  
narakabmep isasiliretS  utas halas  ahredes fitanretla  isasilirets kutnu an
hubmut aidem .  fitkefe gnay edotem nakapurem narakabmep isasilirets edoteM
 malad  nakiladnegnem  nad ignuf  ,nahatreb upmam gnay ada kadit setesimonitka
.)9002 ,inayhaC( licek tagnas aynhalmuj ipatet ada iretkab nakgnades  
 isasilirets haletes manat tikides ada gnay iretkab awhab naknikgnumeM










.III  EDOTEM NAD IRETAM  
.1.3  tapmeT nad utkaW  
 ini naitileneP halet   amales nakanaskalid  nalub irad ialumid nalub 4
 nad hanat isasiliretS .9102 iraurbeF iapmas 8102 rebotkO  hineb namananep
 nakukalid tiwas apalek  id  noitatS tnempoeleveD hcraeseR erutlucirgA NIU
)SDRAU(   id katelret gnay uaiR misaK firayS natluS iregeN malsI satisrevinU
napmaT natamaceK 81 .mK 511 .oN satnarbeoS R.H nalaj .  
 
.2.3  nahaB  talA nad  
 nakanugid gnay nahaB  habmacek halada nial aratna ini naitilenep malad
ek hineb )tahiraM( arefiseP x aruD aratna nagnalisrep tiwas apal  nugnulamiS   irad
nadeM SKPP  hanat , liospot ,risap ,  ,makes gnara   rg 89 dimasaB adisignuf
( temozaD ) maya gnadnak narotok , KPN kupup ,  1:61( araituM  itluM kupuP ,)61:6
K- M enahtiD adisignuf ,gm - ,54   ubmab gnatab ,uyak gnatab .ria nad  
 halada nial aratna nakanugid gnay talA gabylop   51 naruku nagned licek
12 x mc  ,htoob utapes ,lukgnac ,mc  ,murd top ,GPL sag + ropmok   ,nakaya
naj ,ratsim ,naretem ,nagnabmit uasip ,rebme ,robmeg ,gnoros akg  rettuc  ,gnitnug ,
 ,rotaluklak ,lebal satrek ,lebal napap ,silut tala kitsalp lapret ,% 05 tenarap ,ukap ,  
haipar ilat ,reksam ,nagnat gnuras gnabmat ilat ,  .aynial gnukudnep tala nad  
  
.3.3   naitileneP edoteM  
ini naitileneP   kacA nagnacnaR nakanuggnem nemirepske araces nakukalid
f )LAR( pakgneL agned lairotka  utiay amatrep rotkaF .naukalrep rotkaf 2 n
)T( hubmut aidem utiay audek rotkaf nad )S( hanat isasilirets . 
)S( hanat isasilirets edoteM .I rotkaF  
lortnoK = 0S  
silirets = 1S isa  temozaD  
narakabmep isasilirets = 2S  
rotkaF  M .II ubmut aide )T( h  
 hanat = 1T pot  lios  
 hanat = 2T pot  lios  risap +  




 sataid naukalrep nakrasadreB  nad naukalrep isanibmok 9 helorepid
gnisam -  ,ilak 3 kaynabes gnaluid gnisam 72 helorepid  crep tinu  paites nad ,naabo
nagnalu   ikilimem  2 halmuj naktapadid aggnihes namanat   45 utiay aynhurules
namanat .1.3 lebaT adap tahilid tapad naukalrep isanibmoK .  
hubmut aideM nad isasiliretS edoteM naukalreP isanibmoK .1.3.lebaT  
 edoteM
isasiliretS  
hubmuT aideM  
1T  2T  3T  
0S  1T0S  2T0S  3T0S  
1S  1T1S  2T1S  3T1S  
2S  1T2S  2T2S  3T2S  
 
.4.3  naitileneP naanaskaleP  
.1.4.3  nahaL napaisreP  
 irad nahal nahisrebmep nagned nakukalid natibibmep laera napaisreP
 tapmet raga nakatarid nahal naidumeK .aynnial hapmas nad amlug gabylop  
naruku nagned nagnuan nataubmep naidumeK .gnirim kadit nakatelid   m 4 x m 6,3
 nad ,1 iggnit  nad gnait nakiridnem nagned ilawaid nagnuan nataubmeP .m 5
 nakanuggnem nagned nagnuan akgnarek  nagned naktiakid gnay uyak nad ubmab
 pata nagnasamep ayntujnales hokok iridreb hadus nagnuan akgnarek haletes ,ukap
 nagned  tenarap  takiid naidumek nagnuan akgnarek sata id nakgnatnebid gnay
.haipar nad gnabmat ilat nakanuggnem  
.2.4.3   apaleK habmaceK napaisreP tiwaS  
 utiay nakanugid gnay tiwas apalek habmaceK  x aruD aratna nagnalisrep
)tahiraM( arefiseP  lasareb gnay nugnulamiS  nadeM SKPP irad  .aratU aretamuS ,
 apalek habmacek iskeleynem uluhad hibelret ,namananep nakukalem mulebeS
y ,)kasur kadit( sugab gnay tiwas  gnay alumulp nad alukidar tahilem nagned utia
01 rasikreb utiay iskelesid gnay alumulp gnajnap ,lucnum hadus -  haleteS .mm 21
 nakatelid habmacek naidumek sugab gnay tiwas apalek habmacek naktapadnem
atarem madneret aggnih ria irebid nad kitsalp hadaw maladid   5 utkaw nagned
 hadus tiwas apalek habmacek nad hadaw irad naksiritid ria uti haletes ,tinem




.3.4.3  hubmuT aideM napaisreP  natibibmeP  
 aidem isasilrets nakukalid mulebeS  hubmut  nakpaiynem uluhad hibelret
 hanat lios pot  ,makes gnara nad risap ,  irad nakhisrebmem kutnu kayaid naidumek
asis - as asis K .hubmut aidem adap ada gnay hapm  aidem nakhasimem naidume
 hanat utiay naukalrep isisopmok nagned iauses hubmut lios pot ,lios pot   risap +
 nad lios pot  omoh id gnay 1 : 3 nagnidnabrep nagned makes gnara + nakneg  .
 maya gnadnak kupup irebid ulal nakisanibmokid hadus gnay hubmut aideM
.atarem aggnih kudaid nad ah/not 02 sisod nagned gnirek  
 
.4.4.3  hubmuT aideM isasiliretS  
 utiay ayntujnales akam nakisanibmokid iaseles hubmut aidem haleteS
nakukalem  hubmut aidem iagabreb isasilirets  isasilirets utiay , temozad   nagned
gnisam adap nagnedeb taubmem -  hadus gnay hubmut aidem gnisam
 naidumek ,m 1 x m 5,1 naruku nagned nakisanibmokid adisignuf nakrubanem  
 fitka nahabreb d temoza   001 sisod nagned nagnedeb/g  hubmut aideM .  halet gnay
 irubatid temozad   hanat akam atar rupmacret haletes ,lukgnac nakanuggnem haloid
 naritub nakturalem kutnu ria nagned marisid temozad  nakanuggnem pututid ulal ,
gnuju nakmanebmem arac nagned tapar naadaek malad aslum kitsalp -  gnuju
alp  isasilirets kutnu nakhutubid gnay laminim utkaw akgnaj ,hanat malad ek kits
ggnim 2 halada ini u rakabmep isasilirets nakukalem  naidumeK .  arac nagned na
maladek gnautid aidem naidumek ,gnapal tapmet id murd top nakkatelem  top  
 ,gk 001 kaynabes murd abid ulal rak   07 rihka uhus nagned tinem 06 amales  C˚
K .tubesret hanat adap atarem araces gniregnem tahilret aggnih aidem  naidume  
hubmut   hadus gnay  ayntujnales lirets  malad ek isiid gabylop  12 x mc 51 naruku  
tareb nagned mc  hanat  1 5,  .gk  
 
.5.4.3   lebal nairebmeP  
 airebmeP  adap lebal n gabylop  mulebes nakukalid  manatid habmacek  .
dap  nakirebid gnay naukalrep nakadebmem kutnu naujutreb lebal nairebmeP  a
gnisam - namanat gnisam  nagned iauses nususid naukalrep ,lebal irebid haleteS .







.6.4.3  mananeP habmaceK na  
k nagned tibib namananeP  malad manatid habmace gabylop   nagned
2 ± namaladek  D .mc  alukidar nad sataek haragnem alumulp naigab nagne
.hanat malad nakmanebid   habmacek isidnok nakitahrepmem surah namananeP
.kasur kadit naadaek malad  
 
.7.4.3  naarahilemeP  
 nakitsamem kutnu nakukalid tiwas apalek natibibmep id naarahilemeP
tibib -  .kiab satilaukreb nad tahes ,lamron nagned hubmut tibib  naarahilemeP
namanat   natibibmep id tiwas apalek  kupup nairebmep ,namariynep itupilem
 iauses ek t nahutub  namana .amlug nagnaiynep nad ,tiwas apalek  
.1  namariyneP  
 lukup irah eros adap nad 00.70 lukup irah igap adap nakukalid namariyneP
 launam nad ria apmop nakanuggnem nagned nakukalid namariyneP .biW 00.71
adaek malad hanat nad najuh idajret alibapa numan ,robmeg nagned  babmel na
.nakukalid kadit namariynep akam  
.2  nakupumeP  
KPN( kumejam kupup naanuggneP  adap nakrujnaid tagnas natibibmep id )
 huragnepreb tagnas anerak tiwas apalek itrepes nanuhat namanat natibibmep
 .tibib utum nad nahubmutrep padahret 61:61( araituM KPN kupuP : 61  )
akisakilpaid  uggnim 4 rumureb namanat adap ialumid utiay ,edoirep 8 kaynabes n
 sisod nagned manat haletes uggnim 11 rumureb namanat aggnih manat haletes
44,2 uata ah/gk 002  g/ gabylop  ed n nag  KPN kupup nialeS .uggnimes ilak 1 isator  
M 61:61( araitu : 61 ep )  kupup nairebm  namanat adap nakirebid gnay nial aimik
K itluM kupup utiay - g 00,1 kaynabes sisod nagned gM / gabylop   naujutreb gnay
 kupup ,namanat arah rusnu nahutubek ihunemem kutnu nahabmat kupup iagabes
K- ggnim 4 adap ilakes uggnim 2 paites nakisakilpaid gM  nialeS .manat haletes u
 kupup nairebmep uti maya gnadnak  gnirek   hubmut aidem adap nakirebid aguj
nakukalid mulebes  ed isasilirets g 442 uata ah/not 02 sisod nagn / gabylop  .  
.3   nagnaiyneP  
 launam araces nakukalid tiwas apalek natibibmep id amlug nagnaiyneP
 maladid hubmut gnay amlug kutnu nagnat nakanuggnem nagned gabylop   nad




 ,uggnimes malad ilak 2 isator nagned nakukalid  kutnu nakukalid ini lah
 tibib nahubmutrep ihuragnepmem tapad gnay amlug aynhubmut iradnihgnem
.tiwas apalek  
.4  amaH nailadnegneP  tikayneP nad  
 amah gnaresret gnay namanat padahret nakukalid amah nailadnegneP  nad
 tikaynep  nailadnegnep ,ipa talu nad nuad kacreb  namanat adap nakukalid aguj
 .saulem nagnares aynidajret hagecnem kutnu naujutreb gnay gnaresret kadit gnay
 manat haletes uggnim 8 rumureb namanat adap nakukalid amah nailadnegneP
M enahtid adisignuf nakanuggnem ,ilakes uggnim 2 utiay isator nagned -  54
agned naigab adap naktorpmeynem arac n  g 02 sisod nagned namanat nuad .l/  
 
.5.3  natamagneP retemaraP  
.1.5.3  )mm( alumulP gnajnaP  
alumulp gnajnap rukugneM  ialum  nakukalid   manat haletes uggnim 1 adap
)TSM(  nraulek lakgnap adap siraggnep nakkatelem arac nagned  aggnih alumulp ay
 raulek alumulp taas adap nakukalid alumulp gnajnap rukugneM .alumulp gnuju
 1 adap utiay nuad idajnem hacep nad akubmem alumulp aggnih ilak amatrep
.naabocrep tinu paites id TSM 4 nad TSM 3 ,TSM 2 ,TSM  
 
.2.5.3  )mc( namanaT iggniT  
namanat iggnit rukugneM  kalid  naku ,siraggnep nakanuggnem nagned  
utiay   malad id hanat rasad adap siraggnep nakatelem arac nagned  gabylop  hara ek
 .kaget isisop malad raga nuad nakutaynem nagned iggnitret gnay nuad sata
adap nakukalid narukugneP  5 adap   uggnim adap naitilenep rihka aggnih TSM  ek
21  tinu paites id  .naabocrep   utiay sisilanaid kutnu libmaid gnay atad naidumeK
.natamagnep rihkaret uggnim adap  
 
.3.5.3  c( gnataB retemaiD )m  
 gnatab retemaid rukugneM nakukalid   uata nahubmutrep itamagnem kutnu
 id tiwas apalek gnatab rakgnil nahabmatrep srun erp yre   nakanuggnem nagned
gneP .hawab gnilap gnatab naigab aratnaid nakusamid gnay gnoros akgnaj tama  na




21  tinu paites id  .naabocrep   utiay sisilanaid kutnu libmaid gnay atad naidumeK
.natamagnep rihkaret uggnim adap  
 
.4.5.3  )mc( nuaD gnajnaP  
nnial nuad irad gnajnap hibel naruku ikilimem gnay nuad rukugneM  .ay
 nuad gnajnap rukugneM kalid tapad  utiay ,siraggnep nakanugnem nagned naku
 nagned adap siraggnep nakatelem  ukugnep ,nuad kucup aggnih nuad lakgnap  nar
adap nakukalid nuad gnajnap  5 21 ek uggnim adap naitilenep rihka aggnih TSM  
id  paites  tinu .naabocrep   adap utiay sisilanaid kutnu libmaid gnay atad naidumeK
.natamagnep rihkaret uggnim  
 
.5.5.3  )mc( nuaD rabeL  
 hibel naruku ikilimem gnay nuad adap nakukalid nuad rabel rukugneM
 paitesid aynnial nuad irad rabel utiaY .naaabocrep tinu   nakkatelem nagned
isis nuad ipet irad siraggnep   adap nakukalid gnay nuad irik aggnih nanak 5  TSM
tilenep rihka aggnih 21 ek uggnim adap nai .  kutnu libmaid gnay atad naidumeK
.natamagnep rihkaret uggnim adap utiay sisilanaid  
 
.6.5.3  )ialeh( nuaD halmuJ  
nakukalid aguj nuad halmuj gnutihgneM  adap   rihka aggnih TSM 1
21 ek uggnim adap naitilenep   utiaY .naabocrep tinu paites id nagned   tahilem
 hadus gnay nuad halmuj kutnebret   anrupmes .namanat adap   gnay atad naidumeK
.natamagnep rihkaret uggnim adap utiay sisilanaid kutnu libmaid  
 
.6.3  ataD sisilanA  
ataD -  natamagnep lisah irad helorepid gnay atad  nakanuggnem sisilanaid
 :raenil ledom nakrasadreb magar kidis  
 
𝑌 𝑘𝑗𝑖  =𝜇 �  𝛼𝑖 � 𝛽𝑗 � � 𝛽𝛼 � 𝑗𝑖 � 𝜀 𝑘𝑗𝑖  
 
: nagnareteK  
𝑌 𝑘𝑗𝑖     :  ek farat adap K rotkaf natamagnep lisaH - ek farat adap I rotkaf nad i -                                                   j           
    k nagnalu adap  





𝛼𝑖   ek K rotkaf huragneP : -i 
𝛽𝑗  ek I rotkaf huragneP : -j 
� 𝛽𝛼 � 𝑗𝑖  ek K rotkaf aratna iskaretni huragneP : - ek I rotkaf nad i -j 
𝜀 𝑘𝑗𝑖   ek naukalrep talag huragneP : - ek nad i -  nautas adap j ek naabocrep -k 













gnutiH F  lebaT F  
50,0  10,0  
S k-1 KKJ  KTK  GTK/KTK  - - 
T t-1 NKJ  NTK  GTK/NTK  - - 
S  x T k( - i()1 - )1  )ID(KJ  )ID(TK  GTK/)ID(TK  - - 
talaG  r()ik( - )1  GKJ  GTK  - - - 
latoT  s r i-1 TKJ  - - - - 
 
    :nagnareteK  




)TKJ( latoT tardauK halmuJ    = ∑ 𝑘𝑗𝑖𝑌 2 - KF  
)KKJ( D rotkaF tardauK halmuJ  =∑ 𝑖𝑦 …
2
𝑆.𝑟
 - KF  
 =         )NKJ( I  rotkaF tardauK halmuJ  ∑ 𝑌.𝑗.
2
𝑇.𝑟
 - KF  
 =     })ID( KJ{ I nad D rotkaF iskaretnI tardauK halmuJ  ∑ 𝑌.𝑗.
2
𝑇.𝑟
   KF -  KKJ - NKJ  
 TKJ =               )GKJ( talaG tardauK halmuJ -  NKKJ -  NKJ - KKJ  
   nakukalid naukalrep huragnep naijugneP  F iju akij ,F iju nagned
( TRMD tujnal iju nagned naktujnalid akam atayn huragnep nakkujnunem  nacnuD
tseT egnaR elpitluM  halada nakanugid gnay akitsitats ledoM .%5 farat adap )








   )talaG BD ,ρ( αR = α DJU  × �
 
nagnalU/GTK  
 BD ,ρ( αR = S DJU × )talaG � GTK nagnalU  x S 
T DJU   )talaG BD ,ρ( αR = ×� GTK nagnalU  x T 
:nagnareteK  
α             atayn iju faraT =  
ρ             naukalrep aynkaynaB =  
     R              nacnuD karaJ ijU lebaT irad ialiN =  
GTK   talaG hagneT tardauK =  
S   isasiliretS rotkaF =  























.V  PUTUNEP  
.1.5  nalupmiseK  
 libmaid tapad akam ,nakanaskalid halet gnay naitilenep lisah nakrasadreB
: tukireb iagabes nalupmisek  
.1   aidem nad hanat isasilirets edotem naukalrep aratna iskaretni tapadret kadiT
 natibibmep natamagnep retemarap aumes padahret adebreb gnay hubmut
 pahat tiwas apalek yresrun erp  .  
.2   atayn tagnas huragnepreb hanat isasilirets edotem nagned naukalreP  malad
gninem  id alumulp gnajnap retemarap adap namanat nahubmutrep naktak
 halmuj atres nuad rabel ,nuad gnajnap ,namanat iggnit ,VI nad III ek uggnim
.narakabmep isasilirets utiay kiabret hanat isasilirets edotem nagned ,nuad  
.3   hubmut aidem nairebmeP  adebreb gnay gnepreb yn tagnas hura ata   malad
 id alumulp gnajnap retemarap adap namanat nahubmutrep naktakgninem
 hubmut aidem nagned ,nuad gnajnap nad namanat iggnit ,VI ek uggnim
 utiay kiabret lios pot  .makes gnara +  
 
.2.5  naraS  
nakukalid halet gnay naitilenep lisah nakrasadreB  naknaraynem itilenep ,
 edotem nakanuggnem raga inatep aynsusuhk nad mumu takaraysam raga
 emsinagroorkim nauggnag aynidajret hagecnem kutnu narakabmep isasilirets
 naknaraynem aguj itilenep nad namanat nahubmutrep tabmahgnem tapad gnay
akanuggnem inatep raga  hubmut aidem n t makes gnara + lios po   aidem iagabes












AKATSUP RATFAD  
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.1102 .W iratseL ,T.M adniL ,A aniraM  talosI tafsoF turaleP iretkaB naupmameK
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 iagabes makes gnara sativitkefE .1102 .O inayluM ,A nawaiteS ,ennA ,ytiabruN
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sisneeniug  qcaJ  ,minE arauM ,noitatnalParutuF atpiC TP nanubekrePid ).
 .nataleSaretamuS ispirkS nainatreP tutitsnI .  .rogoB .rogoB  
 .5691 .ihsahakaT .E dna A adukO nociliS fo eloR ehT  fo noitirtuN lareniM ehT nI .
.sserP snikpoH nhiJ ehT :eromitlaB .tnalP eciR eht  
nahaP  .2102 .I , ayadawS rabeneP .tiwaS apaleK pakgneL naudnaP .atrakaJ .  
 id tiwaS apaleK namanaT igoloisifofroM retkaraK idutS“ .1002 .Y ,naubiragnaP  
”nagnirekeK namakeC padahret natibibmeP  . siseT  nainatreP tutitsnI .
.rogoB  
 .8002 .I.A ,irtuP  aidem huragneP anadnec tibib utum skedni padahret kinagro  
( mulatnaS  mubla  .) natuH namanaT naailumeP lanruJ 1 : )1( 12 . -- .8  
 ni noitalumucca dna,noitatropsnart ,ekatpu nociliS .7102 .ahtimsuS .P ,.B.G ,oaR
092:6.mehcotyhP .gocamrahP .J .ecir - .392  
 .5002 .E ,asotnaS ativitkA  iagabreB adaP tafsoF turaleP iretkaB talosI aparebeB s
C radaK - .slositlU hanaT iD kinagrO  hanaT naitileneP ialaB lanruJ  .
.rogoB  
 .5002 .R .I ,tayadihartsaS  namanaT adap )MAV( azirokiM itayaH kupuP isakilpA
gnawaB -  takgniT padahret aynhuragneP nad nagnawab  nagnareS
irrop airanretlA  . naitileneP naropaL lanruJ .gnalaM .warbinU atrepaF .  




 .0002 .L ,tdimhcS  buS nad siporT natuH namanaT hineB nanagnaneP namodeP
siporT laredneJ tarotkeriD .   ,laicoS nanatuhreP naD nahaL isatilibaheR
rekeB tuhpeD -  ,)PSFI( tcejorP deeS tseroF aisenodnI nagneD amasaj
.atrakaJ  
 .6002 .D ajajdimayteS apaleK  nahalogneP nad nenaP ayadiduB kinkeT tiwaS  .
.atrakaygoY .suisinaK   .loV 2  laH .1 .oN 55 - 75 . 
3002 .kkd iniroyteS  iulalem nahaL sativitkudorP natakgnineP naitileneP .
 naitileneP keyorP naigaB naropaL .kinagrO nainatreP igolonkeT
.fitapisitrap nainatreP igolonkeT naijakgneP nad hanaT ayadrebmuS  
.A ,rajhcaW .A ,siwraD .tajdarduS   nad negortiN kupuP sisoD isamitpO.4102
( tiwaS apaleK tibiB adap rofsoF  sisneeniug siealE  natibibmeP id )qcaJ
 .amatU imonorgA lanruJ  222 : )3( 24 . – .722  
 namaladeK nautneneP .0102 .A onoyirahuS lioS poT   nainatreP nahaL muloS nad
nuggneM nuaR igoloeG hareaD [ .sativsiseR kitiloeG edoteM naka ispirks  .]
.rebmeJ satisrevinU nakididneP umlI nad naurugeK satlukaF  
 .haliahuS ,S harhaZ ,idrawsahluS  naD hubmuT aideM narupmaC nagnidnabreP
 tibiB namanatreP kutnU kinotA isartnesnoK iagabreB  sutpylacuE(
)atilleP . iD lanruJ  ,nainatreP akiman  522 :)3(82 - 632 . 
 .9002 .okranuS  metsiS nagned tiwaS apaleK nubeK naalolegneP nad ayadiduB
 .naartimeK TP  . .atrakaJ .akatsuP aidemorgA  
 ikiabrepmem kutnu makes gnara nataafnameP .0102 .F anoiF ,otnayirpuS
( nobaj iames nahubmutrep  abmadac sulahpecohtnA  adap )qiM ).bxoR(
 aidem liosbus 42 :)1( 1 akiporT rutlukivliS lanruJ . - .82  
 .1102 .oyotuS  .namanaT iskudorP adaP 2oC nanareP naD halasaM  lanruJ
.igolonketorgA  38 : )1(11 - .09  
tafiS padahret kinagrO nahaB nairebmeP huragneP .5002 .A ,rukuyS -  hanaT tafiS
 .iatnaP risaP hanaT id nisiaC nahubmutreP nad  nad hanaT umlI .J
 nagnukgniL 03 :)1(5 - .83  
 .D ,yelmottoB .P ,elgnA .S ,revaeW .W.R nI .semyznE lioS .4991 ,iabatabaT
timS .S ,kecidzeB  lioS fo sdohteM ).sdE( mulloW .A & ,iabatabaT .A ,h
 ,nisnocsiW .ASSS .)seitreporP lacimehcoiB dna lacigoloiborciM( sisylanA
.ASU  
 naD manaT aideM huragneP .B irasatwreP ,M irasamtapirT ,C itawonosaW
( iohckaP namanaT lisaH naD nahubmutreP padahreT isirtuN rB  acissa
aecnuj  L.  .kinopordiH metsiS nagneD ) .rogivorgA lanruJ  )1( 5 loV  
 nahubmutreP padahret hanaT putuneP sineJ nad isasiliretS taafnaM .R ,adiuZ
 .yresuN erP id )qcaJ sisneeniug siealE( tiwaS apaleK tibiB  lanruJ





aripmaL  .1 n reP radnatS D tiwaS apaleK tibiB nahubmut  P x  
)nalub( rumU   nuaD halmuJ  )mc( tibiB iggniT   gnatab retemaiD )mc(  
1 5,1  01  9,0  
2 5,2  51  1,1  
3 5,3  0,02  ,1 2 
4 5,4  0,52  ,1 4 
5 5,5  0,23  7,1  
6 5,8  9,53  8,1  
7 5,01  2,25  7,2  
8 5,11  3,46  6,3  
9 5,31  3,88  5,4  
01  5,51  9,101  5,5  
11  5,61  1,411  8,5  
21  5,81  0,621  0,6  







































































     
     
 
: nagnareteK  
 isasilirets naukalrep apnaT = 0S  
 fitka nahab nakanuggnem nagned adisignuf isasiliretS = 1S temozaD  %89  
narakabmep isasiliretS = 2S  
 hanat hubmut aideM = 1T lios pot  
 hanat hubmut aideM = 2T lios pot  risap +  
 hanat hubmut aideM = 3T lios pot  makes gnara +  





kupuP sisoD nagnutihreP .3 naripmaL  
: iuhatekiD  
manaT karaJ      m 53,0 x m 53,0 =  
ah 1       000.01 =
 
m2 
ah/not 02 gnadnaK kupuP    g 000.000.02 =  
1( gMKPN kupuP ah/gk 002 )4:6:51:5  g 000.002 =  
 
  isalupoP halmuJ �  𝑠𝑎𝑢𝐿  1 ℎ𝑎
𝑚𝑎𝑛𝑎𝑇𝑘𝑎𝑟𝑎𝐽
 
�  01 . 000 m
2
0, 53  𝑥 0, 53
� 18 . 236 , 56  namanat336.18 uata  
 
.a   rep gnadnaK kupuP nahutubeK gabyloP  
 
�  
02 . 000 . 000  𝑟𝑔
18 . 336  nat
�  442 , 99  𝑢𝑎𝑡𝑎  542  𝑔/ 𝑛𝑎𝑡  
 





� 2, 44  𝑔/ 𝑛𝑎𝑡  
 
  nahutubek latoT KPN kupuP  araituM  apalek natibibmep id )61:61:61(
 id tiwas yresun erp  : utiay  
2, 44  𝑥𝑔  8 𝑖𝑠𝑎𝑘𝑖𝑙𝑝𝑎𝑖𝑙𝑎𝑘  � 91 , 25  𝑔/ 𝑛𝑎𝑡  



















































narakabmeP isasiliretS  
• lioS poT  
•  lioS poT risaP +  
•  lioS poT  gnarA +
makeS  
 isasiliretS temozaD  
  id murD toP nakateL
gnapaL tapmeT   temozaD  rubatid  adap
hubmut aidem  
 
 maladeK isi iD gabyloP   nagneD mc12 x mc51 narukU
gK 1 tareB  
  toP maladeK hanaT nakkusaM
murD  riA nagneD mariS  
tinem 06 amaleS narakabmeP  asluM nagneD tapaR putuT  
 murD toP iraD hanaT nakrauleK
nigniD aggniH  
liretS hubmuT aideM  












































nahaL napaisreP  • laerA nahisrebmeP  




lebaL nairebmeP  
 isasiliretS  aideM
hubmuT  
natamagneP  
• namariyneP  
• kupuP nairebmeP  
• amluG nagnaiyneP  
naabocreP tinU paiteS adaP lebaL nairebmeP  
 maya gnadnak kupup nairebmeP
gabylop ek naisignep &  
•  isasiliretS temozaD  
• narakabmePisasiliretS  
• nakayagneP  
•  aideM narupmacneP
hubmuT  
ataD sisilanA  
• )mm( alumulP gnajnaP  
• )mc( namanaT iggniT  
• )mc( gnataB retemaiD  
• )mc( nuaD gnajnaP  
• )mc( nuaD rabeL  






6 naripmaL  magaR kidiS sisilanA .  
.a  I eK uggniM alumulP gnajnaP nahabmatreP  
KS  FD  KJ  TK  TIHF   F lebaT  
  
     
%5  %1  
 S isasiliret  2 88,0  44,0  40,0  55.3  10.6  nt  
 aideM
hubmuT  2 66,8  33,4  34,0  55.3  10.6  nt  
iskaretnI  4 77,9  44,2  42,0  39.2  85.4  nt  
talaG  81  33,971  69,9  
    latoT  62  
      nagnareteK :  nt  atayn kadiT :  
   
 
∗ )%5 > p( atayn adebreB :  
   ∗∗  atayn adebreb tagnaS : )%1 > p(  
 baR      = 72  
 G      = 393  
 naataR      = 55,41  
KK      = 86,12  
isamrofsnarT     = 67,4  
 
KF     G = 2 393 = txr/ 2 ,0275 = 72/ 33  
 TKJ     51 = 2 21 + 2 51 + 2 21 + ___ + 2 – KF  
     522 =  441 + ___ + 522 + 441 + – 66,891 = 33,0275  
 )1F( SKJ     131( = 2 921 + 2 331 + 2  9 / ) – KF  
    131( = 2 921 + 2 331 + 2  9 / ) – 275 88,0 = 33,0  
 )2F( TKJ     621( = 2 831 + 2 921 + 2  9 / ) – KF  
    621( = 2 831 + 2 921 + 2  9 / ) – 66,8 = 33,0275  
)T x S( KJ   24( = 2 44 + 2 54 + 2 54 + ___+ 2  ) -    KF –  )1F( SKJ – 
)2F( TKJ  
   24(  = 2 + 54 +44 54 + ___ 2  3 / ) – 3,0275  3 –  88,0 – 
77,9 = 66,8  
GKJ      TKJ = –  )1F( SKJ –  )2F( TKJ – )T x S( KJ  





.b  II eK uggniM alumulP gnajnaP nahabmatreP  
KS  FD  KJ  TK  TIHF   F lebaT  
  
     
%5  %1  
 S isasiliret  2 88,071  44,58  24,1  55.3  10.6  nt  
 aideM
hubmuT  2 66,88  33,44  47,0  55.3  10.6  nt  
iskaretnI  4 44,46  11,61  62,0  39.2  85.4  nt  
talaG  81  6701  77,95  
    latoT  62  
      
        nagnareteK :  nt  atayn kadiT :  
   
 
∗ )%5 > p( atayn adebreB :  
   ∗∗  atayn adebreb tagnaS : )%1 > p(  
 baR       = 72  
 G      = 747  
 naataR      = 66,72  
 KK      = 49,72  
isamrofsnarT     = 83,5  
 
KF     G = 2 747 = txr/ 2 76602 = 72/  
TKJ     71 = 2 52 + 2 83 + 2 52 + ___ + 2 – KF  
     526 + ___ + 4441 + 526 + 982 = – 0041 = 76602  
 )1F( SKJ     432( = 2 232 + 2 182 + 2  9 / ) – KF  
    432( = 2 232 + 2 182 + 2  9 / ) – 88,071 =76602  
)2F( TKJ     632( = 2 932 + 2 272 + 2  9 / ) – KF  
    632( = 2 932 + 2 272 + 2  9 / ) – 66,88 = 76602  
 )T x S( KJ   24( = 2 44 + 2 54 + 2 54 + ___+ 2  ) -    KF –  )1F( SKJ – 
)2F( TKJ  
   08(  = 2 76 + 2 78 + 2 401 + ___+ 2  3 / ) –  76602 – 
 88,071 – 44,46 = 66,88  
 GKJ      TKJ = –  )1F( SKJ –  )2F( TKJ – )T x S( KJ  







.c  III eK uggniM alumulP gnajnaP nahabmatreP  
 




     
%5  %1  
 
S isasiliret  2 65,7752  87,8821  59,61  55.3  10.6  **  
 aideM
hubmut  2 98,602  44,301  63,1  55.3  10.6  nt  
iskaretnI  4 65,171  98,24  65,0  39.2  85.4  nt  
talaG  81  76,8631  40,67  
    latoT  62  
      
        nagnareteK :  nt  atayn kadiT :  
   
 
∗ )%5 > p( atayn adebreB :  
   ∗∗  atayn adebreb tagnaS : )%1 > p(  
 baR      = 72  
 G      = 1041  
 naataR      = 98,15  
 KK      = 08,61  
 
KF     G = 2 1041 = txr/ 2 3,69627 = 72/  
TKJ     03 = 2 24 + 2 65 + ___  + 2 – KF  
    4671+ 009 =   6313+ ___ + – 76,4234 = 3,69627  
 )1F( SKJ     053( = 2 984 + 2 265+ 2  9 / ) – KF  
    053( = 2 984 + 2 265+ 2  9 / ) –  = 3,69627 655,7752  
 )2F( TKJ     354( = 2 644 + 2 205+ 2  9 / ) – KF  
    354 = 2 644 + 2 205+ 2  9 / ) – 888,602 = 3,69627  
 )T x S( KJ   221( = 2 59 + 2 331+ 2 791 + ___+ 2  ) -    KF –  )1F( SKJ
– )2F( TKJ  
   221(  = 2 59 + 2 331+ 2 791 + ___+ 2  3 / ) -  3,69627 – 
 55,7752 – ,602 55,151 = 88  
J  GK      TKJ = –  )1F( SKJ –  )2F( TKJ – )T x S( KJ  




.d  VI eK uggniM alumulP gnajnaP nahabmatreP  
 
KS  FD  KJ  TK  TIHF   F lebaT  
  
     
%5  %1  
 S isasiliret  2 47,6782  73,8341  75,61  55.3  10.6  **  
 aideM
hubmuT  2 69,4662  84,2331  53,51  55.3  10.6  **  
iskaretnI  4 73,411 0 95,82  33,0  39.2  85.4  nt  
talaG  81  66,2651  18,68  
    latoT  62  
      
        nagnareteK :  nt  atayn kadiT :  
   
 
∗ )%5 > p( atayn adebreB :  
   ∗∗  atayn adebreb tagnaS : )%1 > p(  
 
 baR      = 72  
G     = 5971  
 naataR      = 84,66  
KK      = 20,41  
 KF     G = 2 95711 = txr/ 2 433911 = 72/  
 TKJ     23 = 2 85 + 2 57 + ___  + 2 – KF  
   5265+ ___  + 4633+ 4201 = –  SKJ7,8127 = 433911
053( = )1F( 2 984 + 2 265+ 2  9 / ) – KF  
    964( = 2 346 + 2 386+ 2  9 / ) – 47,6782  = 433911  
)2F( TKJ      = 354( 2 644 + 2 205+ 2  9 / ) – KF  
    354 = 2 644 + 2 205+ 2  9 / ) – 999121 = 433911  
 )T x S( KJ   221( = 2 59 + 2 331+ 2 791 + ___+ 2  ) -    KF –  )1F( SKJ
– )2F( TKJ  
    641(  = 2 221 + 2 102+ 2 652 + ___+ 2  3 / ) -  433911 – 
7,6782 14 – 69,4662  4073,411 =  
 GKJ      TKJ = – 1F( SKJ  ) –  )2F( TKJ – )T x S( KJ  







.e  )mm( namanaT iggniT  
KS  FD  KJ  TK  TIHF   F lebaT  
  
     
%5  %1  
 S isasiliret  2 47061,63  80,81  31,11  55.3  10.6  **  
 aideM
hubmuT  2 70496,02  43,01  73,6  55.3  10.6  **  
iskaretnI  4 73093,4  90,1  76,0  39.2  85.4  nt  
talaG  81  76622,92  26,1  
    latoT  62  
      
        nagnareteK :  nt  atayn kadiT :  
   
 
∗ )%5 > p( atayn adebreB :  
   ∗∗  atayn adebreb tagnaS : )%1 > p(  
 baR      = 72  
 G      = 245  
 naataR      = 70,02  
 KK      = 43,6  
 KF     G = 2 txr/  245 = 2  = 72/ 51,08801  
 TKJ     3,61 = 2 8,91 + 2 4,91 + 2 8,22 + ___ + 2 – KF  
    48,915 + ___ + 63,673 + 40,293+ 96,562 = –
51,08801  74,09 =  
)1F( SKJ     2,661( = 2 58,581 + 2 3,091+ 2  9 / ) – KF  
    2,661( = 2 58,581 + 2 3,091+ 2  9 /  ) – 51,08801   = 61,63  
 )2F( TKJ      = 5,671( 2 8,371 + 2 7,191 + 2  9 / ) – KF  
    5,671( = 2 8,371 + 2 7,191 + 2  9 / ) – 51,08801   = 96,02  
 )T x S( KJ     5,55( = 2 5,25 + 2 2,85 + 2 96 + ___+ 2  3 / ) -   
 KF –  )1F( SKJ – )2F( TKJ  
   5,55(  = 2 5,25 + 2 2,85 + 2 96 + ___+ 2  3 / ) - 51,08801  
– 61,63 – 96,02   = 93,4  
GKJ      TKJ = –  )1F( SKJ –  )2F( TKJ – )T x S( KJ  








.f  )mc( gnataB retemaiD  
 
KS  FD  KJ  TK  TIHF   F lebaT  
  
     
%5  %1  
 S isasiliret  2 60,0  30,0  032,6  55.3  10.6  **  
 aideM
hubmuT  2 60,0  430,0  451,7  55.3  10.6  **  
iskaretnI  4 30,0  800,0  516,1  39.2  85.4  nt  
talaG  81  80,0  500,0  
    latoT  62  
      
        nagnareteK :  nt  atayn kadiT :  
   
 
∗ )%5 > p( atayn adebreB :  
   ∗∗  atayn adebreb tagnaS : )%1 > p(  
 
 baR      = 72  
 G      = 1,23  
 naataR      = 91,1  
 KK      = 48,5  
 
 KF     G = 2 1,23 = txr/ 2  = 72/ 61,83  
 TKJ     1,1 = 2 1,1 + 2 2,1 + 2 3,1 + ___ + 2 – KF  
     96,1 + ___ + 44,1 + 12,1 + 12,1 = – 61,83   = 42,0  
 )1F( SKJ     1,01( = 2 11 + 2 11+ 2  9 / ) – KF  
    1,01( = 2 11 + 2 11+ 2  9 / ) – 61,83   = 60,0  
 )2F( TKJ     2,01( = 2 2,01 + 2 3,11 + 2 / )   9 – KF  
    5,671( = 2 8,371 + 2 7,191 + 2  9 / ) –  33361,83  = 60,0  
 )T x S( KJ   4,3( = 2 3,3+ 2 4,3 + 2 4 + ___+ 2  3 / ) -    KF –  )1F( SKJ
– )2F( TKJ  
  5,55(  = 2 5,25 + 2 2,85 + 2 96 + ___+ 2  3 / ) - 33361,83  
 – 60,0 –  60,0  = 30,0  
 GKJ      TKJ = –  )1F( SKJ –  )2F( TKJ – )T x S( KJ  




.g   gnajnaP  nuaD )mc(  
 
KS  FD  KJ  TK  TIHF  lebaT F  
  
     
%5  %1  
 S isasiliret  2 14,02  02,01  60,8  55.3  10.6  **  
 aideM
hubmuT  2 30,11  25,5  63,4  55.3  10.6  * 
iskaretnI  4 39,6  37,1  73,1  39.2  85.4  nt  
talaG  81  77,22  72,1  
    latoT  62  
      
        nagnareteK :  nt  atayn kadiT :  
   
 
∗ )%5 > p( atayn adebreB :  
   ∗∗  atayn adebreb tagnaS : )%1 > p(  
 baR      = 72  
 G      = 4,973  
 naataR      = 50,41  
 KK      = 00,8  
 
 KF     G = 2 4,973 = txr/ 2  = 72/ 372,1335  
 TKJ     8,11 = 2 2,31 + 2 31 + 2 1,51 + ___ + 2 – KF  
     10,822 + ___ + 961 + 42,471 + 42,931 = – 72,1335  
     = 41,16  
)1F( SKJ     1,611( = 2 3,821 + 2 531+ 2  9 / ) – KF  
    1,611( = 2 3,821 + 2 531+ 2  9 / ) – 372,1335   = 04,02  
 )2F( TKJ     2,221( = 2 6,221 + 2 6,431 + 2  9 / ) – KF  
    2,221( = 2 + 6,221 2 6,431 + 2  9 / ) – 72,1335  = 30,11  
 )T x S( KJ     83( = 2 6,53+ 2 5,24 + 2 94 + ___+ 2  3 / ) -    KF –  SKJ  
     )1F( – )2F( TKJ  
    83((  = 2 6,53+ 2 5,24 + 2 94 + ___+ 2  3 / ) - 72,1335  –  
     04,02 –  30,11  = 39,6  
 GKJ      TKJ = –  )1F( SKJ –  )2F( TKJ – )T x S( KJ  




.h  )mc( nuaD rabeL  
 
KS  FD  KJ  TK  TIHF   F lebaT  
  
     
%5  %1  
 S isasiliret  2 26,9  18,4  29,4  55.3  10.6  * 
 aideM
hubmuT  2 83,0  91,0  91,0  55.3  10.6  nt  
iskaretnI  4 01,2  35,0  45,0  39.2  85.4  nt  
talaG  81  75,71  89,0  
    latoT  62  
      
        nagnareteK :  nt  atayn kadiT :  
   
 
∗ )%5 > p( atayn adebreB :  
   ∗∗  atayn adebreb tagnaS : )%1 > p(  
 baR      = 72  
 G      = 4,431  
 naataR      = 89,4  
 KK      = 58,91  
 KF     G = 2 4,431= txr/ 2  = 72/ 33310,966  
TKJ     2,3 = 2 5,6 + 2 4 + 2 ,5 + ___ + 2 – KF  
     52 + ___ + 61 + 52,24 + 42,01 = – 33310,966   =  
    76666,92  
 )1F( SKJ     9,73(= 2 5,54 + 2 15+ 2  9 /  ) – KF  
    6,54( = 2 5,54 + 2 15+ 2  9 / ) – 33310,966   = 6555516,9  
 )2F( TKJ     6,54( = 2 5,54 + 2 3,34 + 2  9 / ) – KF  
    6,54( = 2 5,54 + 2 3,34 + 2  9 / ) –  33310,966  =  
    6555573,0  
 )T x S( KJ     7,31( = 2 7,11+ 2 5,21 + 2 3,51 + ___+ 2  3 / ) -    KF –  
     )1F( SKJ – )2F( TKJ  
    7,31(  = 2 7,11+ 2 5,21 + 2 3,51 + ___+ 2  3 / ) – 
     33310,966  –  6555516,9 – 2222201,2= 6555573,0  
 GKJ      TKJ = – )1F( SKJ  –  )2F( TKJ – )T x S( KJ  




.i  halmuJ nuaD  
 
KS  FD  KJ  TK  TIHF  lebaT F  
  
     
%5  %1  
 S isasiliret  2 22,4  11,2  41,8  55.3  10.6  nt  
 aideM
hubmuT  2 22,0  11,0  34,0  55.3  10.6  nt  
iskaretnI  4 98,0  22,0  68,0  39.2  85.4  nt  
talaG  81  76,4  62,0  
    latoT  62  
       
nagnareteK :  nt  atayn kadiT :  
   
 
∗ )%5 > p( atayn adebreB :  
   ∗∗  atayn adebreb tagnaS : )%1 > p(  
 
 baR      = 72  
 G      = 531  
 naataR      = 5 
 KK      = 81,01  
 KF     G = 2 531= txr/ 2  = 72/ 576  
 TKJ     4 = 2 5 + 2 5 + 2 ,5 + ___ + 2 – KF  
     52 + ___ + 52 + 52 + 61 = – 576   = 01  
 )1F( SKJ     04( = 2 84 + 2 74+ 2  9 / ) – KF  
    04( = 2 84 + 2 74+ 2  9 / ) – 576   = 22,4  
)2F( TKJ     44( = 2 64 + 2 54 + 2  9 / ) – KF  
    44( = 2 64 + 2 54 + 2  9 /  ) –  576  = 22,0  
 )T x S( KJ     41( = 2 31+ 2 31 + 2 61 + ___+ 2  3 / ) -    KF –  )1F( SKJ  
    – )2F( TKJ  
    41(  = 2 31+ 2 31 + 2 61 + ___+ 2  3 / ) -  576  –  22,4 –  
    88,0 = 22,0  
GKJ       TKJ = –  )1F( SKJ –  )2F( TKJ – )T x S( KJ  
     = 01  – 22,4  –    22,0 –  88,0  = 66,4  
 
 





